Abstract-In the context of the research of fire location of forest fire, based on the existing two-dimensional data of the camera, a new method is proposed. This method improves the accuracy of the monocular distance measurement system by adding a dimension of information. Through the gray scale projection electronic image stabilization method, it achieves the automation of monocular distance measurement. Simulation experiment shows that it can better measure the distance between the camera and the target with the proposed method.
INTRODUCTION
Forest fires have always been very serious natural disasters. How to accurately and quickly locate the fire point and measure distance is a key issue when the forest fires occur. Many methods can do this in different countries, such as satellite positioning, aircraft cruising, watchtower observation (which is the main method in China) and so on [1] . Among them, the method of the watchtower observation has the advantages of low cost, timeliness and continuity, but also can not be precise location and other shortcomings. In this context, this paper examines this issue to contribute to improving the method of monocular distance measurement.
At present, there are already a large number of scholars and researchers in the distance measurement aspects. Li (2017) [2] designs a monocular distance measurement system based on Hi3516A and ODROID-C2. Hi3516A provides data acquisition function and ODROID-C2 provides data processing function, and then the results of the actual test show that the accuracy of ranging can reach 20cm or less. [3] designs an embedded vision distance measurement system that includes a processing module with ARM Cotex-A9 i.MX6Q as a microprocessor and an acquisition module with a USB camera as a data source for human-machine collaboration, and realized the monocular vision distance measurement and location. Cheng (2016) [4] studies a monocular distance measurement algorithm for patrol line robot vision navigation for accurate and rapid positioning of obstacles on high-voltage lines, and to achieve effective traversal barrier. The test results show that the proposed method has a measurement error of less than 5% within 5 000 mm and a measurable distance of at least 7.4 m. Liu (2014) [5] studies an embedded vehicle distance measurement scheme based on Field-Programmable Gate Array (FPGA) to reduce the probability of occurrence of traffic rear-end accidents. Some of the work is done in these areas, such as algorithms of image acquisition, image processing, and monocular distance measurement based on small pore imaging principle, etc. Luo (2013) [6] studies the obstacle detection from the perspective of computer vision and realized the measurement of the distance of the obstacle by monocular distance measurement technology. Huang (2000) [7] studies the front obstacle identification and highway geometric model, and proposes a real-time and effective method for calculating the obstacle distance on the highway to achieve monocular distance measurement by the computer vision principle.
Based on study on monocular distance measurement, we found that there are deficiencies in the monocular distance measurement method, and proposed an improved monocular distance measurement method based on the idea of a mobile monocular system. Through the simulation experiment, the effectiveness of this idea is confirmed.
II. RELATED THEORIES OVERVIEW

A. Monocular Distance Measurement
The watchtower is usually single to monitor the forest situation of a region. Usually, some information of watchtower, such as the location, pitch and horizontal angle, is known, as the Figure I shows. The distance d can be measure by a simple calculation as follows Formula (1):
θ is the elevation of the camera, h is the distance from the camera to the ground.
B. Electronic Image Stabilization Based on Gray Projection
Algorithm EIS (Electronic Image Stabilization) [8] is a way that we can use the method of digital image processing to make images stable. It includes digital image acquisition through electronic equipment DV, DC, camera, digital image processing and digital image output and so on.
FIGURE II. FLOW CHART OF ELECTRONIC IMAGE STABILIZATION
GPA includes four steps as follows:
It is necessary to change the image into grayscale image.

Step 2: It will get the row and the column projecting value through gray projection operation. Computing formula is as follows.
is the row projecting value on i line. ) ( j column is the column projecting value on j series. ) , ( j i pic is the gray value on the point of ) , ( j i .
Step 3: The image dithering offset will be got through correlation operation. This formula is as follows.
is the correlation operation value. M is the maximum extent of detection jitter in image. min W is the w when ) (w C is minimum. Now, the offset can be computed through the following formula. The column offset is computed, so is the row offset. 
III. IMPROVED MONOCULAR DISTANCE MEASUREMENT METHOD
At present, the existing watchtower monitoring equipment has two dimensions parameters of horizontal rotation (rotation angle of 360 °) and longitudinal rotation (rotation angle less than 180 ° or even 90 °), as the Figure III shows.
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FIGURE III. HORIZONTAL ROTATION AND LONGITUDINAL ROTATION
We try to increase the accuracy of monocular distance measurement by adding a dimension on the basis of existing data, the displacement information, as the Figure IV shows.
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FIGURE IV. MOBILE MONOCULAR MONITORING EQUIPMENT DIAGRAM
After the system is designed, it can be used to measure the distance of fire point, which is calculated by trigonometric function in the measurement process. In order for the device to automatically acquire the corresponding data, the grayscale projection stabilization algorithm (See above 2.Electronic Image Stabilization based on Gray Projection Algorithm) can be applied to determine the horizontal rotation angle of the camera. Each frames of the image shows a horizontal displacement when the camera is moving. The gray scale projection stabilization algorithm can better calculate the displacement of the image for this situation. When the camera stops moving horizontally, rotate the camera until the offset of the image is zero, where you can get the rotation angle. The distance between the monitoring device and the target point can be calculated by the following trigonometric formula:
The flow chart and schematic diagram are given as shown in Figure V . According to the above steps, the program can automatically control the rotation and movement of equipment, and can measure the distance of the target.
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IV. SIMULATION EXPERIMENT
The improved method described above is a theoretical description and has not yet been developed. Therefore, simulation experiments are carried out using conventional camera equipment (Iphone or digital camera, etc). Take a set of images as an example to illustrate the key steps of determining the rotation angle by the image stabilization, as shown in Figure VI . Specific experimental data and description shown in Table  1 , and the experimental results are given as shown in Figure  VII . 
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It may cause some error to exist because it is artificially measured, and it can reduce the corresponding error when the system mechanized.
V. CONCLUSIONS
How to determine the fire point as soon as possible and measure the distance is one of the key technologies to realize forest fire prevention and control automation. Monocular distance measurement is the most suitable image processing method for existing forest fire monitoring system. In this paper, the platform and method of monocular distance measurement are changed to optimize the measurement effect. Simulation experimental result shows, the proposed method can better realize the function of measuring distance automatically. Therefore, it has a certain contribution to the research of monocular distance measurement.
